From January to December 2018, nano-and microphytoplankton collection and environmental factors of 34 stations in Sanmen Bay. In total 109 genera and 261 species of nanoand microphytoplankton were identified in the seawater area of Sanmen Bay. Among them, 73 genera and 207 species were Bacillariophyta accounting for 79.3% in total species number; 18 genera and 35 species were Pyrrophyta and 13.4%; the remained 18 genera and 17 species were accounting for 7.3%. Among the 261 species of nano-and micro-phytoplankton, the dominant species of the community structure were Skeleconema costatum, Skeletonema marinoi,
Introduction
This Sanmen Bay is located in the middle section of Zhejiang Province. It runs through three county-level administrative areas such as Ninghai, Xiangshan and Sanmen. It is a semi-enclosed bay in the northwest-southeast direction. It has a large tortuosity and complex terrain. The bay mouth faces the southeast and has Shipu. The waterway is connected to the East China Sea. The width of the bay mouth is 22km, and the depth from the bay mouth to the top of the bay is 42km. The sea area of the Sanmen Bay is about 775km 2 , of which the tidal flat area is about 295km 2 . The coastline of Sanmen Bay is twisted and twisted, the islands are numerous, the port is vertical and horizontal, and the sea is flat. The total coastline is 304km long. Sanmen Bay is located in the mid-subtropical monsoon climate zone. The climate is mild and humid, the ecological environment is good, the four seasons are distinct, the water body is fertile, the wind is calm, and it belongs to the strong tide bay. The average tidal range is 4.25m, the maximum tidal range can reach 7.75m, favorable terrain conditions and The rich bait bio is beneficial to fish spawning and feeding. The fishery resources in the bay are abundant. It is one of the five key harbors and three major aquaculture bases in Zhejiang Province of the East China Sea.
In recent years, the frequent occurrence of red tides in the Sanmen Bay waters has caused widespread concern, and only a few small-scale investigations on phytoplankton have been reported [1] [2] [3] [4] [5] [6] . This paper focuses on the analysis of the species composition of phytoplankton and the interannual variation of phytoplankton species in Sanmen Bay, and provides a scientific basis for further understanding of the response of phytoplankton community to eutrophication in Sanmen Bay.
Survey Areas and Methods

Field Survey
We set up 34 sampling stations in the seawater covering around in Sanmen Bay of the East China Sea (28° 90' N-29° 25' N, 121° 45'E-122° 00'E; Figure 1 ) in January to December of 2018. Seawater samples for nutrients analysis were collected at the surface layer (0m), 10m, 30m, and the bottom layer (just above the seafloor). If the water depth is less than 10 m, the collection of sampling was done at 5 m intervals (e.g. 0m, 5m, and the bottom layer). Phytoplankton samples were collected using a phytoplankton net (shallow water III type) equipped with a flowmeter by vertical trawls from the bottom to the surface layer. The collected samples were fixed by neutral formaldehyde (5% v/v).
Sample Analyses
Phytoplankton in the fixed samples were observed, identified and counted by a microscope (German OPTON). The nutrient salts (P,N) were analyzed as usual seawater-the method of Specifications for oceanographic survey to measure "Specification for marine monitoring, GB17378-2007 " (SCA 2007 .
Indices for Phytoplankton Community
The Shannon-Wiener diversity index (H') for the phytoplankton community is calculated as follow:
s is the number of species, p i is the ratio of the species No. in the sample.
Value of H' is high (usually 2-3) in normal environment and is low when environment is contaminated.
The Margalef species diversity index (d) is calculated as follow:
S is the number of species, N is the total number of individuals in the sample. In general, value of d is higher in healthy environment and lower in contaminated environment. The Pielou evenness index (J) is:
The distribution range of J' value is 0-1. When J' value is high, it reflects that the individual distribution among species is even, the biocoenosis structure is stable as well. On the contrary, when J' value is low, it reflects that the individual distribution among species is uneven. Since the difference of individual distribution among species polluted by environment is large, the J' value shows low, the biocoenosis structure is usually unstable.
The McNaughton dominance inex (D 2 ) is:
N is the number of total species in the sample, N 1 is the number of individuals of the first dominant species, N 2 is the number of individuals of the second dominant species. 
Results and Discussion
The Species Composition of Phytoplankton
In total 109 genera and 261 species of nano-and microphytoplankton were identified in the seawater area of Sanmen Bay. Among them, 73 genera and 207 species were Bacillariophyta accounting for 79.3% in total species number; 18 genera and 35 species were Pyrrophyta and 13.4%; the remained 18 genera and 17 species were accounting for 7.3% (Table 1 ). Achnanthes brevipes
Achnanthes elata
Achnanthes exigua R R R R 5
Achnanthes hauckiana --R -6
Achnanthes longipes
Achnanthidium maximum ---R 8
Actinocyclus divisus C C C C 9
Actinocyclus ehrenbergii
Actinoptychus hexagonus
Actinoptychus senarius
Actinoptychus trilingulatus
Actinoptychus undulates
Actinoptychus splendens
Asterionellopsis glacialis
Asteroplanus karianus
Bellerochea malleus
Odontella mobiliensis
Odontella sinensis
Odontella aurita
Cerataulina pelagica
Chaetoceros affinis
Chaetoceros atlanticus
Chaetoceros castracanei
Chaetoceros costatus
Chaetoceros curvisetus
Chaetoceros lorenzianus
Chaetoceros messanensis R R R R 49
Chaetoceros compressus
Chaetoceros decipiens C C C C 50
Chaetoceros diadema
Chaetoceros lauderi C C C C 52
Chaetoceros pelagicus
Chaetoceros peruvianus
Ch. pseudocurvisetus
Chaetoceros socialis
Chaetoceros subsecundus R R R R 57
Chaetoceros teres
Cocconeis scutellum
Coscinodiscus argus
Coscinodiscus centralis
Coscinodiscus curvatulus
Coscinodiscus decrescens
Coscinodiscus excentricus
Coscinodiscus jonesionus
Coscinodiscus marginatus
Coscinodiscus radiatus
Coscinodiscus subtilius
Coscinodiscus thorii
Cyclotella cryptica
Cyclotella striata
Cyclotella stylorum
Cylindrotheca closterium
Guinardia flaccida C C C C 108
Guinardia striata
Helicotheca tamesis
Hemiaulus hauckii
Hemidiscus cuneiformis R R R R 113
Lauderia annulata
Leptocylindrus danicus
Leptocylindrus minimus
Licmophora abbreviata
Melosira moniliformis
Minidiscus trioculatus
Nitzschia obtusa C C C C 139
Nitzschia spectabilis C C C C 140
Paralia sulcata
Pleurosigma formosum C C C C 155
Pleurosigma major
Pseudonitzschia pungens
Pseudosolenia calcar-avis
Pro. alata f. gracillima
Rhiz. hebetata f. semispina C C C C 172
Rhizosolenia setigera C C C C 173
Rhizosolenia styliformis
Stephanopyxis palmeriana
Skeletonema marinoi
Thalassionema frauenfeldii
Thalassionema nitzschioides
Thalassiosira angulata
Thalassiosira condensate
Thalassiosira eccentrica
Thalassiosira lineata
Thalassiosira nordenskiöldii
Thalassiosira tumida C C C C 199
Thalassiosira rotula
Thalassiothrix longissima
Trachyneis aspera
Triceratium favus
Tryblioptychus cocconeiformis
Vibrio paxillifer
Alexandrium tamarense
Tripos fusus
Ceratium trichoceros
Tripos muelleri
Dinophysis acuminata --R -217
Dinophysis caudata
Diplopsalis globula
Ornithocercus thumii
Prorocentrum dentatum
Prorocentrum micans C C C C 231
Prorocentrum minimum C C C C 232
Prorocentrum triestinum C C C C 233
Protoperidinium depressum C C C C 234
Protoperidinium divergans
Protoperidinium oceanicum R R R R 237
Protoperidinium
Tripos declinatus
Tripos macroceros R R R R 240
Pyrocystis lunula C C C C 241
Pyrophacus steinii
Microcystis aeruginosa A C C C 244
Chroococcus minor
Trichodesmium thiebautii
Pediastrum simplex C C C C 252
Scenedesmus obliquus C C C C 253
Pledorina californica C C C C 254
Chlorococcus sp.
Chroomonas acuta C C C C 256
Cryptomonas sp.
Distephanus speculum C C C C VIII Raphidophyceae 259
Heterosigma akashiwo
Halosphaera viridis R R R R *D: Dominant; A: Abuandance; C: Common; R: Rare; -:Not seen.
Major Nano-and Microhytoplankton Dominant Species
Among the 261 species of nano-and microphytoplankton, the dominant species of the community structure were 
Inter-annual Variation of Nano-and Microphytoplankton Species
The species number of phytoplankton has certain relationship with the year in the Sanmen Bay.
There are few types of surveys in the past, and there are many types of surveys. This result is mainly due to the fact that in the past, most of the phytoplankton were collected by nets larger than 70 microns; the current results are generally the number of species collected by phytoplankton and water samples combined with 10 micron microphytoplankton nets. It is closely related to the number of stations. It can be seen from Table 2 and Table 3 that there are many different types of stations; the survey scope is widely distributed; the tides are more than the number of small tides ( Table 2 , Table 3 ). In particular, some freshwater and brackish water species appeared in the spring, which is related to the runoff of the Sanmen Bay Jianteng Port into the sea; in summer and autumn, the Sanmen Bay an also has some high-temperature and high-salt species of the outer sea brought by the Taiwanese warm current, the species number of dinoflagellates has increased significantly. This is basically consistent with the results of other scholars [1] [2] [3] [4] [5] [6] . *:H: haptophyta; R: raphidophyceae; Cl: chrysophytao; R: raphidophyceae; X: xanophyta: U: uncertain taxa. *a: The author did not publish the results.
Conclusions
In total 109 genera and 261 species of nano-and micro phytoplankton were identified in the seawater area of Sanmen Bay. Among the 261 species of nano-and microphyto-plankton, the dominant species of the community structure were 
